Objectives: The data from temperate regions indicate increases in pediatric traumatic injuries during the spring and summer months with anticipated admission spikes on warm weather holidays; hospitals in southern subtropical regions should not anticipate the same trends. The objectives of this study were to identify holiday-specific spikes in pediatric traumatic injury admissions at a community hospital in South Florida and report injury patterns in age, mechanism of injury, and surgical consults.
P ediatric traumatic injury remains the leading cause of death for children (0-18 years) in the United States, killing approximately 10,000 American children each year. 1 Caring for pediatric trauma patients may require specialized resource utilization, and it is important for pediatric care centers to be prepared for any predictable spikes in pediatric traumatic injuries. Previous studies from temperate regions have reported a significant seasonal effect on traumatic injuries in children, with the majority of pediatric traumas occurring on dry summer and spring days when temperatures are moderately warm. [2] [3] [4] [5] [6] It is expected that subtropical regions with little seasonal variation such as South Florida would exhibit less of a seasonal trend in pediatric traumatic injuries. Accordingly, it has been reported that southern hospitals have the highest frequency of emergency department (ED) visits for childhood injuries related to all other census regions. 1 Holidays and celebrations often are accompanied by a drastic change in routine and environment for children and families and often include extensive or nonroutine/leisure travel (travel on days children would typically be in school and caregivers at work). A report of US data showed that holidays that coincided with nonwinter weather (Memorial Day, Independence Day, Labor Day, and Halloween) had the highest instance of pediatric injuries presenting to US EDs. 7 In addition, despite being repeatedly reported as the heaviest travel times of the year by the American Automobile Association, Thanksgiving and Christmas have been reported to have fewer pediatric patient visits for traumatic injuries than nonholiday comparisons, potentially because cold or inclement weather keeps children indoors in the temperate regions. 8, 9 There are no published studies that specifically characterize pediatric traumatic hospitalization on holidays in the southern United States. As such, this study aims to characterize the patterns and admissions of pediatric trauma patients around designated holidays at a community pediatric trauma center in South Florida to identify any unique trends. Identification of holidayspecific spikes in pediatric trauma patient volume could assist pediatric trauma departments and hospitals in planning for appropriate resource utilization.
Methods

Patient Population and Data Collection
We conducted a retrospective medical record review evaluating pediatric patients presenting with traumatic injuries to Joe DiMaggio Children's Hospital at Memorial Regional Hospital (Hollywood, FL) from January 1, 2012 to December 31, 2016 (5-year review). Joe DiMaggio Children's Hospital is a 200-bed, state-verified level 1 and American College of Surgeons level 2 trauma center that is a regional referral center for trauma. The ED volume is approximately 70,000 visits per year. The closest level 1 trauma centers are 12, 18, and 30 mi away and they see 24,000, 73,000 and 90,000 patients per year in their EDs, respectively.
Subjects were extracted from the trauma registry and included if their injuries occurred during the designated holiday periods. The traumatic injury designation included trauma alerts, trauma/ general surgical consults, and isolated injures seen by the appropriate surgical specialist. Patients 15 years and younger are seen by pediatric trauma surgeons, whereas patients 16 and older are seen by adult trauma surgeons. This study was approved by the Memorial Healthcare System's institutional review board.
The total number of pediatric traumatic injuries by month, as well as the number of injuries during designated holiday/ celebration periods, were determined. The specific holidays analyzed in this study were a combination of school-release US federal holidays ( Subject medical records were reviewed for demographic data (age, sex), type and mechanism of injury (MOI), specialist consults, and the need for surgery. All pediatric patients (younger than 18 years) presenting for workup of traumatic injuries, regardless of admission were included in the study (trauma alerts, trauma surgical consults, and isolated injuries). Descriptive summary statistics including means ± standard deviations were calculated for subject demographics. Using each year's monthly pediatric trauma volume, the mean number of patients seen per day for the days not designated as holiday periods for each month-year (μ N ) was calculated, as were the mean number of patients seen per day for each individual holiday period (μ H ). The ratios of these means were calculated (r = μ H /μ N ) by pairing each holiday period with the patient volume mean from the appropriate year and month; the individual month-by-month analysis normalized any seasonal or yearly fluctuations in admissions from the ratio. This ratio estimated how many more patients were seen per day during designated holiday periods compared with the nonholiday days of the exact same month. The ratios for each holiday period were then averaged for the 5-year period. In addition to patient volume, we describe patterns in MOI and the proportion of injuries requiring an orthopedic, neurological, or oral maxillofacial surgery consult. Significant differences in population proportions were identified with confidence interval analysis (95%).
Results
During the 5-year review period, a total of 1312 patients younger than 18 years old (approximately 0.72 patients per day) were seen for traumatic injuries at our community hospital (Supplemental Digital Content Fig. A1 , http://links.lww.com/SMJ/A139). Total patient volume was higher in the latter half of the review period, and although there was no observed monthly variation (single-factor analysis of variance, P = 0.47), yearly patient volume fluctuated significantly (single-factor analysis of variance, P = 5.3 Â 10
−9
). A total of 183 pediatric subjects were evaluated in the trauma department during designated holiday periods during this 5-year review; 55 subjects were seen with traumatic injuries the day before the designated holidays, 51 were seen on the day after, and 77 were seen on the day of the designated holiday. The subject mean age was 9.3 ± 5.9 years, and 23.5% (n = 43) of the subjects were 16 or 17 years old (Supplemental Digital Content Fig. A2 , http://links.lww.com/SMJ/A139). Subjects during holiday periods were nearly twice as likely to be male (64.5%, n = 118) than female (35.5%, n = 65), which was nearly identical to the gender proportions seen on nonholidays (64.8%, n = 733 male; 35.2%, n = 397 female).
During the 5-year study period, the average patient volume on holiday period days was significantly higher (Table; P = 0.048) than on nonholiday days of the same month. Averages are for the 5-year study period. Mean ± standard deviation. *t test (2-tailed), P = 0.048. difference in the volume of pediatric traumatic injury cases around MLK Day, Father's Day, Independence Day, Christmas, and a rather notable decrease in patient volume on Memorial Day. Note that the ratios presented in Figure 1 are different from taking the ratio of the volume data presented in the Table; the Table presents the average volumes for the 5-year study period, whereas the ratios presented in Figure 1 are an average of the ratios that we calculated using volume data from the exact same holiday month and year. Figure 2 summarizes the MOI for subjects seen during holiday periods versus nonholidays; the bars represent the percentage of subjects seen by MOI for both groups. The most common MOIs for both groups were falls, motor vehicle crashes (MVCs), and being struck by something (eg, ball, collision with another individual). The only significant increase in a particular MOI was that patients were significantly more likely to have been injured in a motorcycle crash (MCC) during holiday periods (nonoverlapping confidence interval). There was no significant difference in the percentage of patients needing a surgical consult or procedure during holiday periods versus nonholidays (Supplemental Digital Content Fig. A3 , http://links.lww.com/SMJ/ A139), in fact surgery was performed slightly less frequently on subjects presenting during the holiday periods (33.3%, n = 61) than nonholidays (36.9%, n = 417).
Discussion
National, state, and local information on traumatic injuries patterns is vital to health policy advisors, public health officials, hospitals, and all of the individuals involved in the care of children to appropriately allocate public health resources and prepare EDs and trauma departments for predictable spikes in volume. This review found an increase in pediatric traumatic injuries seen by our South Florida community hospital during several holiday periods; NYD, Super Bowl weekend, Valentine's Day, St Patrick's Day, and Halloween had the largest relative increase in pediatric traumatic injuries, experiencing nearly twice the typical number of pediatric trauma cases than the nonholiday days in the same months. The holiday periods for Mother's Day, Labor Day, Veterans Day, Thanksgiving, and NYE also experience slight elevations in pediatric traumatic injury volume. The volume of pediatric traumatic injury cases around MLK Day, Father's Day, Independence Day, and Christmas were similar to the instances on nonholiday days of the same month, and there was a rather notable decrease in patient volume during Memorial Day.
Although the percentage of patients receiving specialist consults did not change significantly during holiday periods, we observed spikes in pediatric trauma admission during several holiday periods. Most injuries were not cited specifically as holiday related in the subject's medical record, which is consistent with the existing literature. 7 A singular reference to a specific holiday activity in the medical records reviewed was a dog bite while trick-or-treating on Halloween. Most other holiday period injuries were representative of typical pediatric traumatic injury mechanisms, and volume increases were likely the result of the changes in routine associated with holidays such as an increased number of children on the roads and participation in recreational and outdoor activities. Although it is possible that our institution received an increased volume of patients during holidays resulting from referrals from other, smaller hospitals, the existence of three level 1 trauma centers within 30 mi of our institution makes this less likely. The proportion of MOI for the holiday periods was similar to the nonholiday periods, with the notable exception of an increase in the proportion of MCCs. Pediatric patients of driving age (16-17 years) were included in our study, and MVCs and MCCs accounted for approximately 45% of the MOI for this population. Also of note, the winter months in South Florida coincide with an increased seasonal population from "snowbirds" (people who reside in northern states but spend the winter months in Florida) and transient visitors, which further increases traffic volume. 10 It is possible that this increase in roadway accidents could lead to a higher incidence of accidents with multiple pediatric victims. For example, in this study a single car accident on NYD involved a car full of teenagers, two 16-(included in study) and three 18-year-olds (excluded from study, did not meet age-inclusion criteria). A second multiple-trauma MVC occurred on Father's Day and involved a pair of siblings who were 4 and 8 years old, respectively. As such, it is recommended that during holiday periods, when people are more likely to be undertaking nonroutine, family/group travel, a heightened preparedness for the possibility of multiple pediatric traumas should be considered.
We observed a slight decrease in bicycle and pedestrian injuries for the holiday periods. Because of the mild weather throughout the school year, a large number of local children walk and bike to school each day; subsequently, our hospital has a higher percentage of bicycle injuries compared with the National Trauma Data Bank 2016 Pediatric Report (4.8% vs 3.17%).
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Although the difference was not significant, it is feasible that school closures on holidays decreased the number of children on roadways and the likelihood of pedestrian or commute bikingrelated traumatic injuries.
Climate, Holidays, and Pediatric Trauma
Existing research on the effect of climate on pediatric injuries has been predominantly from centers in temperate regions. For example, previous studies by Søreide et al in Norway and Friede et al in Minneapolis-St Paul reported a significant seasonal effect on traumatic injuries in children, with the majority of pediatric traumas occurring in the spring and summer. 2, 12 Precipitation has been reported to both negatively and positively affect pediatric traumatic injury. 12, 13 There is a paucity of published data describing the impact of holidays and school release on pediatric traumatic injury, especially for subtropical climates that may not experience the seasonal volume fluctuations seen in temperate regions. D'Ippolito et al conducted a survey of the US Consumer Product Safety Commission National Electronic Injury Surveillance System and reported that holidays coinciding with nonwinter weather (Memorial Day, Independence Day, Labor Day, and Halloween) had the highest instance of pediatric injuries presenting to US EDs 7 ; Krinsky-Diener et al also reported lower pediatric patient volume at their New York urban pediatric ED on Thanksgiving and Christmas. 9 In our subtropical climate (Environmental Protection Agency-designated zones 1-2), the largest spikes in pediatric traumatic injury volume were observed during autumn and winter holidays, the opposite of the seasonal effects seen in the aforementioned temperate climates. In South Florida, autumn and winter are more appropriately classified as the dry season, as opposed to the rainy and hurricane season in the late spring and summer months (Supplemental Digital Content Fig. A4 , http://links.lww.com/SMJ/A139). It is likely that the drier, relatively cooler weather during the autumn and winter months is more conducive to children playing outdoors than the hotter, rainy season in the late spring and summer. Furthermore, holidays corresponding to the summer school break experienced lower volumes of pediatric traumatic injuries. Although we did not specifically look at the correlation with seasonal weather in our study, there was an increase in drier months coinciding with the winter months.
Limitations and Future Directions
Although an increase in patient load was seen at our pediatric trauma center on several holidays, the limited 5-year time period and low pediatric trauma patient volumes resulted in a small, statistically underpowered dataset. This preliminary study suggests that increased pediatric trauma admissions on holidays could be clinically meaningful, and more data are needed to justify widespread modifications to regional staffing recommendations and policies; in particular, multicenter studies from similar climate zones could increase statistical power and characterize clinical impact. In the absence of such a large-scale study, based on the findings of the present study, pediatric trauma centers may consider performing an analysis of their own hospital's pediatric admissions data to inform any centerspecific staffing assignments.
In the present study, the days before and after holidays were included to capture injuries related to travel and possibly differences in the primary caretaker of the child. The holiday period of the holidays investigated in this study often were either on weekends or federal holidays, when school and work are released; three holidays, Valentine's Day, St Patrick's Day, and Halloween changed their day of the week yearly (Supplemental Digital Content Table 2A , http://links.lww.com/SMJ/A139). Studies that report day-to-day trends in pediatric trauma volume have conflicting results, with a study by Krinsky-Diener et al noting a decrease in patient volume on weekends, whereas a study by Laupland et al reported an increase on evenings and weekends.
9,14 Linakis et al reported elementary school children (5-9 years) were approximately equally as likely to be injured in school compared with outside a school environment, and a significantly larger proportion of injuries in middle school-aged children (10-14 years) occurred in school. 15 A larger proportion of the injuries sustained by high school-aged adolescents (15-19 years) was out of school and predominantly caused by MVCs and sports injuries. 15 We did not normalize for days of the week in this study, and we note that the holidays with the largest spikes in volume had different days of the week included in the holiday periods. Regardless, the results are valuable because these holidays may be nonroutine on weekdays or weekends.
Daily weather also was not explicitly factored into our analysis, but averaging 5 years of data should have reduced the bias effect of daily weather on the data. Future studies should be conducted to assess the impact of school release and daily subtropical weather patterns in pediatric trauma.
It is worth noting that northern climates experience seasonal increases in pediatric injury volume in the spring and summer, which is inversely related to the influenza and upper respiratory illness season. 16, 17 Based on the findings in the present study, in a subtropical climate the anticipated increase in pediatric traumatic injury volume occurs during the autumn and winter holidays, which coincides with flu season and spikes in communicable disease. This can have a significant impact on ED and hospital staffing and space.
Given the known phenomenon of anniversary reactions and memory recall in traumatized individuals, there could be an increased risk of posttraumatic stress disorder in pediatric patients or their families as a result of traumatic injury events around holidays. [18] [19] [20] Although all children who have traumatic injuries should be screened for acute stress syndrome and posttraumatic stress disorder risk, serious injuries, particularly nonaccidental and those corresponding to specific holidays, require special attention.
Conclusions
Although data from temperate regions report increases in pediatric trauma admissions during the spring and summer months and subsequent increases in pediatric traumatic injury on nonwinter holidays, this study suggests that hospitals located in southern and subtropical climates with little seasonal variation may not experience this trend. At our South Florida pediatric trauma center, the largest spikes in pediatric traumatic injury volume occurred on autumn and winter holidays. Hospitals and trauma centers in southern subtropical regions should not anticipate the same injury trends as those reported for temperate regions and should consider increasing staffing as necessary during winter and autumn holidays (specifically NYD, Super Bowl weekend, Valentine's Day, St Patrick's Day, Labor Day, and Halloween), particularly noting increases in accidents related to MCCs.
